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Abstract ; Some physicochemical indexes, enzyme activity and microflora in rhizosphere soil planted with
Atractylodes macrocephala Koidz. for different years were determined and compared. The results show that
with increasing of planting year (0, 1 and 2 a) of A. macrocephala, pH value in rhizosphere soil
decreases significantly (P<0.05), contents of organic matter and total N in rhizosphere soil appear the
trend of first increasing and then decreasing, available K content increases gradually, while available P
content and C/N ratio fluctuate slightly. Generally, these indexes in rhizosphere soil planted for different
years have no significant difference. And contents of available Fe, available Al and exchangeable Mn in
rthizosphere soil increase significantly or extremely significantly (P<0.01), and increase by 127.51% ,
18.38% and 106.83% compared with the control (soil unplanted with A. macrocephala) , respectively,
but change range of available Pb content is a little. The activities of catalase, urease and protease in
rhizosphere soil planted with A. macrocephala for two years decrease significantly than those of the
control. The numbers of bacteria, actinomycetes and total number of microorganism in rhizosphere soil
planted with A. macrocephala for two years decrease significantly but the number of fungi increases
significantly than those in rhizosphere soil planted with A. macrocephala for one year. It is suggested that
serious acidification, massive metal ions accumulation, main enzymes inactivation, and microflora
alteration of soil may be the potential cause of continuous cropping obstacle of A. macrocephala.

Key words: Airactylodes macrocephala Koidz.; continuous cropping obstacle; soil physicochemical
property ; soil enzyme activity ; microflora
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Table 1 Comparison of pH value and nutrient content in rhizosphere soil planted with Atractylodes macrocephala Koidz. for different years

(X+SD)V
+HO AT AR g ke RRA g ks MO mg - kg AR /g - kg CNIE
Soil type? pH Organic matter content Total N content Available K content Available P content C/N ratio
CK 4.79+0.08Aa 60.33+6.69Aa 2.31+0.17Aa 139.66x14.44Aa 43.26+1.88Aa 25.93+1.09Aa
Y1 4.62+0.05ABa 67.36+2.85Aa 2.59£0.11Aa 141.66+11.46Aa 43.23+1.33Aa 25.47+1.02Aa
Y2 4.31+0.09Bb 61.43+6.27Aa 2.40+0. 16Aa 153.66+7.85Aa 43.60+0.70Aa 25.98+0.40Aa

D )5 H R [ NG FRERR S R4 I 378 25 53 3 (P<0. 05) I 2 (P<0.01) Different small letters and capitals in the same column
indicate the significant difference ( P<0.05) and the extremely significant difference (P<0.01), respectively.

2 CK: RFHEH AR 3 Soil unplanted with A. macrocephala; Y1 . FAE AR 1 a 9435 Soil planted with A. macrocephala for one year; Y2 FhAE
FAARZELE 2 a B34 Soil planted with A. macrocephala for two years continuously.
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Table 2 Comparison of some heavy metal element contents in rhizosphere soil planted with Atractylodes macrocephala Koidz. for different years

(X+SD)V
HOHD AT g - ke AU /g - k! A/ - g™ Sebeb b /g - ke
Soil type?’ Available Fe content Available Al content Available Pb content Exchangeable Mn content
CK 18.43+0. 60Bb 756.33+61.89Bb 3.77+0.56Aa 12.00+0. 30Bc
Y1 26.96+5.97ABb 783.00+40.93ABb 3.75+0.53Aa 16.93+1.88Bb
Y2 41.93+0.81Aa 895.33+18.45Aa 3.91+0.66Aa 24.82x1.03Aa

D &5 AR R/ NG BRI R S SR 43 I 328 25 5 B3 (P<0. 05) FI#k 5.3 ( P<0.01) Different small letters and capitals in the same column
indicate the significant difference ( P<0.05) and the extremely significant difference (P<0.01), respectively.

2 CK: RFHEH AR 3 Soil unplanted with A. macrocephala; Y1 . FIAE AR 1 a 9433 Soil planted with A. macrocephala for one year; Y2 FiAE
FAARIESE 2 a #Y 13 Soil planted with A. macrocephala for two years continuously.

®3 FREMEERAARRIR LRI EEE LR (X2SD) Y
Table 3 Comparison of some enzyme activities in rhizosphere soil
planted with Atractylodes macrocephala Koidz. for different years
(X+SD)V

) JOR Tt I B ARG it AL AR
Soil t ) P/mg « ¢! H/mg + ¢! :/mg - g7+ h7!
ort type Urease activity ~ Protease activity Catalase activity
CK 2.46+0.14Aa  0.60+0.12Aa 448.09+16.74Aa
Y1 2.49+0.02Aa  0.61x0.10Aa 421.86+19.75ABa
Y2 2.17+£0.07Ab  0.27+0.01Ab 360.71+9.95Bb

VD R AT NG RIS B 43 ) 26 7R 22 57 i 3 (P<0..05)
Ttk ﬂ%(P<O. 01) Different small letters and capitals in the same
column indicate the significant difference (P<0.05) and the extremely
significant difference (P<0.01), respectively.

D CK: RFHE AR+ Soil unplanted with A. macrocephala; Y1
FIRE AR 1 a ()13 Soil planted with A. macrocephala for one year;
Y2 . PR EAARZESE 2 a 1913 Soil planted with A. macrocephala for
two years continuously.

LU TE MBI, 2 47 AR FUARAR PR 38 v i b S
il 15 0 BRI 1 AR A P R AR B = 3EAH E 430l T R
19.50% F1 14.49% , 22 553 5l 3k BB 5 % (P<0.01)
Fe 2K, UL, B R ARAE AE BR A9 3 i, AR B
-3 P R AR O R IR 2 AR A AR AR B £
R T PRI
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- v 48 AR S T R B A W R S X R L
PIWE N (P<0.05)  {H 2 2 A4 FIRARBPR -3
R IR T B S W R S R AR LR AR PR

R4 FEMEERARRELEFEE AENREHBENLLE(X25D)Y

Table 4 Comparison of numbers of bacteria, fungi and actinomycetes in rhizosphere soil planted with Atractylodes macrocephala Koidz. for

different years (X+SD)"V

+HEEAY ElIEE 6 R L6 AL G P83

Soil lypez> Bacterium number Fungus number Actinomycete number Total number
CK (11.72+1.04) x10%Ac (25.95+2.32) x10*Ab (6.76+0.70) x10° Ab (12.38+0.99) x10° Ac
Y1 (60.28+4.25)x10°Aa (25.48+2.24)x10% Ab (31.40+4.47) x10° Aa (60.58+4.23)x10°Aa
Y2 (22.63%4.26) x10°Ab (55.80+3.59) x10% Aa (6.13+0.56) x10° Ab (23.22+4.25) x10°Ab

D R G R RS/ NG PR R S A4 B 2R 25 7 B3 (P<0. 05) F1#% .3 (P<0.01) Different small letters and capitals in the same column
indicate the significant difference ( P<0.05) and the extremely significant difference ( P<0.01) , respectively.
D CK; RFHHLAARM £3E Soil unplanted with A. macrocephala; Y1; LA A 1 a (13 Soil planted with A. macrocephala for one year; Y2 ; FiL

FAARESE 2 a ) 13 Soil planted with A. macrocephala for two years continuously.

IR O T T 2 AR AR I ORAR PR b LR R
R B IR 1 AR A R AR P 1 rh H B0
B, ARPR P R R A S A
2 B A AR R SR AL, Bl R AR A BRI
FORCR R BUE U7 BB R BN B K F D,
1AFRAE AR AR B - 38 b 0T 50 5 0 BB B 22 S AR
/N B 2 AR AR AR AR B S FCR RORE R, 5
240 T T2 TR R (A AT I

AR W 2 R R KR B 22 BiifE
IR B RIS HUE SRR 250 7 i A BT T R
HHEFEWRIET- G T 25 PR % 1 e 1t i)
RRAH T 98 A R 20l , W 25 a NS 1
¥ ( Rehmannia glutinos ( Gaetn.) Libosch. ex Fisch. et



28 W) B8 IR 53R 5 o 4R

23 %

Mey.) \=-LRIPHS Ay RIS R 1Y)
BB R 2R )2 R A AR TE +
EPALTRIR A A | A W A IR A AL (LA
it PR A TR SR AR Ak ) S T Y

WIS M T AN [ T A 4 BR AR AR B - S A 2
MR, PR A SRR 5 1 A R AR BR L AR L
2 AEAE FARAR R 358 pH (B AR, T BCE A 1) 1R Bl 32
BNF pH 5, R Bm e . X 5 MY g
MHEE ( Lilium brownii var. viridulum Baker) EAEH A
3% pH (HZL I BT FE G IBAHIT . —LE22 5 XS FH S HI
“F (Aconitum carmichaeli Debx.) BA A 53 A5 H « FE
A HEAEAEBR ARG N, 3G AR R 320 X — 2
Wo [ ABFFEAE RAE R .2 A28 R PR -3 h
AR A B AN S R B Y 7 O IR R
FRET RS 5 1 e M e % B
#Z 3 AR R A TE PR R AR B e, AR
TRl BE 53 3 1. 7% ~ 33.2% 6. 9% ~ 36. 7% Fl
39% ~99.8% , AWFFEUESE Y L IERRIXER T pH 5
I, E e PESR 1) & i 2B G pH (A R #E— 2D FRAIR
$515 70 o) R A 1O iER 7/ KA S8 IR AP R [ e et L
YA R W R BERRG 7 SRR
TE43E pH 4.5 DU AF T, VA A R AR 5 1 K
IRIGAN, B A vk E 114 2 v oK X A ) AR R A
FE AN MESR TR KRR, SR K
HZ B, AR IR T KR S b AR AN AR 22 f 7
Sl ARBTG5 by 7 A — S AR T T
R BUE Y pAg

5144 BARMER - 5EM 1,2 4R 248 FERMRER +
e Ak B DR AN S T B B T R
P X 5B RS0 kW DL R ( Frivillaria thunbergii
Miq.) BEAE ARG S8 45 R AR AR BN, b 3Bl % ol
AR FAE I G E bR, 4 25l
S5 A Yy v AR O 3 e AR o AR SR A
ity b i AL R AR By 1k S A SR AR
FEAEEEE DY b R AL SR T PR AR, (R
AR SR MBIr 3 T 3 100 e DA AR 5 2 4 4 B 00 24 i
I (AR T 2H 4B 32 B i D T A 1R %, e 2% ] fig
By E R, BEPIREENEAEEES S -
BARMFAL SRR A AR E SR, L
S IR FN 2 S AR e, Sl b T R AR
FIRPRAR, BEA FORFIEAE R A3, AR PR 3 b
S A U | R 6 R 1 T D 9 L R AT R e

HOEER AR g R, DA B X SR B AR ke
I FE ] B B R IR M A S A MU S B
ARIE A A BT SR8 SR T0vE AT B0 2, AT AT RE XS
HIARAEA BB A R EZW 1077 A ARG

ARWFFEEERIE R FIRFAE 2 a J5 AR PR 1585
AWK FR K A AR, 328 3R I Dy - 0 v 4 T R D
b EEEEZ , MR REE 2 a KT S
I TS R W AR B A A BT
A5 AR BR A < AN LT YRR H /N TR IR -
FIFAE 1 a BB HE, 3822 M%) X A (Aractylodes
lancea (Thunb.) DC.JAR xR W IX R B 5T
i TR SR 2 AR AR ARAR BRI R P A | 5
DAFI 2R R AR 3 AR T 1 AR A AR MR PRIX 358 43
B TR 46.14% 49.25% F131.88% , AN, 1 4R
HAIEP A Y MR 2R R E KT 2 A+
HE W 0 R YRR A O RE T SR 2
WA R o A I B MR AL 2 18 T3 )
TP R L) e A i, — S0 g U ) B T
R 77 IR AN B RN LR TR R, A L TR R
dpgcE AR RBEIE R, 5 1 AR A R BR £
SR LE 2 AR AR FIRAR PR SR RUE MR 4 A —
Ze5, THEMRPRMAE S A T A8 b, FIRIPR 3BT
12 IR RR IR B 207 F) T 2008 05 JEUIR AR W )
A AT AE SR A B IR R A 25 T e
7, X FE RS TT B 23 o AR AR A 2 S i

RDAR SN hy AR E F A SRR T & v M
TR ARG R TN 5 1 AEE R ARRER -
BEARLL 2 AR FORARPR HIERR AL & IR TR AR
RSN S PN AE W 1 3R S .
SEPRAARZS S 72 Al 5 AR B - 8 v 240 7 R ik 2k T B i
TR, RO BT AR X R A TSUE X S R
BRI REIFS K AR AR RRAS . SR, 2B A 1R 2 A Pt
R EFRF TR HEEZ EARAEK MRS
R B - S PR R BT | ol TG S 2R ) IX 3R AR Ak A T %
L IR EEAEAY

SE 0k

[1] HERZME S i NRIAEZ 8. 2010 M (—#B)
[M]. dbxst: HEBELGRH L A, 2010 95-96.

(2] EBEFEE D ERYEREZE RS hEEYE. BT AB
B4 M]. dbat. BRli i, 1987 28.

[3] @l & BERHBR[T]. 374 A9, 2010(9) : 859-861.

(4] BRABHRALSHESDAE BR, “hEHHEMZ



i

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[18]

[19]

[21]

[22]

1 1 Mr o =, . AAREERRE RN RAEY X 2284 29
%7 [EB/OL]. [2011-09-14]. http: //city. sina. com. en/city/t/ [23] WRA, Fenk, #ibeds. REEERBIRIERL]. S HE
2011-09-14,/091022495. himl. L AER, 2007, 15(3) ; 203-206.

BEKEE, W EAE, BAAH, & CEME AEMA VIR AR TR P [24] Wy 5, KPR, WEAR, OG5 6EE LTS LY F AR
FIR ORI ], bR R 2008, 12(5) : 57, 59. SAMT(T]. LR, 2004, 35(3) ; 377-379.

XUPEE BRI AR GRS [ ], hE 2, 1991, 21 [25] GkJREE, #h BE, 0 F. EVEXSFSAERMRERN )], W
(6): 32-33. JUAEYI2ER , 2005, 25(5) : 1029-1034.

I5A. YRR M. U, BEEE AR, 2004, [26] kXK, HE/ME, P8, 55 B3 1F B A3 208 90 45 B 5
61. [J]. PHACRE%#3%, 2007, 27(10) ; 2112-2115.

TR, HET, A, & AP ME T LR [27] FOR, KRG L W, 5B RS LRk A PR R R e
ALK BR AN T]. hEP AR, 2006, 31(9) : 714-717. [J]. #pRAfl RaE24H, 1996, 18(3) : 67-73.

WASRE. KRR M]. dba. o R 2GR R, (28] &l &, XEFH. HRHMYEENPRERT]. FlbER,
1991 192. 2008, 17(6) ; 148-155.

XN, FRI5AE, PhERE, S5 JRALh M R R s [29] RiANGE, X MG, ARARMEE. b iR RO RON i B ST
TR SR AT )]. H 4Gz, 2000, 31(2) . 76-78. L], EZSEREE, 2003, 12(2) ; 237-239.

B, X e RFSEERMSNPIR[T]. WAt [30] Bk, 2, dRibdh, 5. JE1EXTWr DRk A R R etk i
%, 2010, 30(11) : 2240-2246. RS [)]. AR, 2011, 30(10) ; 2203-2208.

SEFFIL, WERKHE, & AR, S 2 DMAREF X BRI IR  [31] PhEGEE, BER, REA, 5 K E GO X SR IE M Y
[J]. Wiirhkespessdlk, 2008, 25(1) ; 127-130. S R EAC T AE R L], R E 3R S AR 2,
ffafs, BhEE, TR, 5 AREHFEEHEABIEI]. *h 2003, 9(4) : 406-410.

FEEACHZY, 2011, 13(8); 25-27. [32] Hxfe, EFHE, 8 W, & WUNEE - IREY) i R
rEh, FER%, NG, F AR AFERUIRII]. hEB X SR R M R [ 7], A SRR, 2005, 16
U2y, 2011, 13(11) : 25-27, 48. (11) : 2149-2153.

TAFAA, 2080, BhoioR, . FORME R & A AFsE 1], [33] kfEde, WFEYE, Pk, . BRI IR A W) B RS
WALARERBIST, 2007, 22(1) ; 65-68. PERYSEM [ 1], 3@, 2005, 36(2) : 227-229.

Bt E. RN M]. 3. JbRT. s E A R, [34] Mk2k, Eiuk, M. KRTFSEEXRR MY 2
2000. W[J]. ARSI, 2012, 31(1); 106-111.

Bk 2, XU 35, B/ ICP-AES SE H RS [35] SRS, MR, HAY, S R E AR LIEMAEY L
MAEBITE[]]. LERER2E, 2003, 22(12) : 967-970. [J]. "hEAPZEZRE, 2007, 32(12) ; 1131-1133.

fifEA, X4, fi W, % ASEETFECESEMN  [36] B 2 MdEEEdHEMEWRIEIID]. FMN . Rk
[J]. 3@, 2011, 42(2) ; 369-371. KA A ASHFFTAT, 2008 ; 44-46.

PE R B R RS TR R, R [37] KEX, B, Bis, & AR AR bR A e R
[M]. dbat. Bl s, 1985. SRR E A [T]. AR 2%k, 2010, 21 (11): 2843 -
AR, akAEA: ) dkAREE. RS HBITIA [ M]. dEaT. R 2848.

b s, 1986. [38] xUgE, FHrR, 2Bk, 55 KM% /R AR A1 AR i+
ST, FI3CA. 2R AR AT A L R B E T ]. S pn ke [ 1], A AR A AR, 2008, 19(5) : 1027 -
o E RN S], 2009, 11(6) ; 19-23. 1032.

e, B E, THR. WEMEYE IR SRR [39] BRXE, XU/, X125, & ARAERKEENRI]. P2

Ao I [J]. AR, 2009, 40(4) : 957-961.

W5 515 8., 2003, 5(7) ; 12-16.
(FEfgE. KWUE)



